Abstract
). We find that WT β-cells express substantial swell-activated current and this is entirely 64 abolished upon Cre-mediated recombination in SWELL1 KO β-cells ( Fig. 1f-h ). We next tested whether activated Cl -current 16, 17 in MIN6 cells, and in both mouse and human primary β-cells we asked whether β-cell membrane potential to the activation threshold of voltage-gated Ca 2+ channels (VGCC) essential
97
for insulin granule fusion, we next measured glucose-stimulated intracellular Ca 2+ in WT and SWELL1 -98 deficient MIN6 β-cells, primary mouse and human β-cells. Using CRISPR/cas9 technology, we preserved KCl (40 mM) stimulated Ca 2+ transients (control for intact β-cell excitability). Co-application of 104 a selective VGCC blocker nifedipine (10 µM) fully inhibits these glucose-stimulated Ca 2+ transients in
105
WT MIN6 cells, consistent with a mechanism of membrane depolarization and VGCC activation
106
( Supplementary Fig. 4a&b ).
107
As β-cells are also known to depolarize, fire Ca 2+ transients, and secrete insulin via a glucose- Fig. 4e&f ) and WT primary murine β-cells
143
( Supplementary Fig. 4g&h ).
144
To determine the impact of SWELL1-dependent glucose- 
157
Exon 3 (426 bp amplicon; Fig. 4g ) and complete ablation of SWELL1-mediated current in 80% of patch-
158
clamped β-cells (8/10 cells; Fig. 4h-i 
173
Here we asked whether SWELL1 is required for VRAC described previously in the pancreatic β-cell [16] [17] [18] 174 and whether the VRAC hypothesis 33 can be explained by a putative glucose-mediated swell sensing 
261
Insulin secretion is expressed as percentage of the total insulin content (n = 4, each 
295
This results in the deletion of DNA base pairs in-between the two target guide sites. Using specific 
